Mechanism of male sterility in Petunia: The relationship between pH, callase activity in the anthers, and the breakdown of the microsporogenesis.
In the locules of fertile Petunia hybrida anthers the in vivo pH during meiosis is 6.8-7.0 and no callase activity can be detected. Towards the end of the tetrad stage, the pH drops to 5.9-6.2 followed by a burst of callase activity. Subsequently, callose in the tetrad walls is digested and the quartets of microspores are released into the anther locules and develop into pollen grains. In the anther locules of one cytoplasmic male sterile (cms) Petunia type the pH drop and strong callase activity are already evident at early meiotic stages. Consequently, the callose already accumulated in the pollen mother cell (PMC) walls is digested and the PMC's cease to develop and are degraded. In another sterile genotype, the pH of the locule remains high (6.8-7.0), no callase activity is detected at the end of tetrad stage and the callose walls remain intact until a very late stage. It is suggested that the timing of callase activity is critical for the normal development of the male gametophyte and that faulty timing may result in male sterility. Measurements of pH in vivo and assays for callase activity in vitro indicate that the low pH is a precondition for the enzyme activity. Furthermore, it is suggested that the activation of callase in vivo is in some way connected with the changes in the pH of the locule.